linked and programmed. Programming tape-slides is a very lengthy procedure, for each programme has to be broken down into simple logical steps and systematically edited and re-edited before it is acceptable. This type of programme is suitable for training technical personnel in a particular technique but most medical students are soon bored by it. This is an immense waste of the teacher's time if full use is not made of the prepared material.
Very few films have been made which are satisfactory for the undergraduate. Film loops and short films without commentary are very personal. They require the teacher's attendance and commentary and cannot readily be used by others. A teaching film suitable for exchange with other centres is expensive to make, and requires time for editing, preparing a suitable script and cutting in appropriate animated drawings. The majority of otolaryngological films are so technical that they are suitable only for postgraduates. They are worth hiring on occasion, and at the time of showing interested undergraduates could be invited. The department was involved in the production of one programme for a commercial television postgraduate medical series. There was total disruption of the department for two days and many hours were spent in editing. The end result seemed to me to be disappointing.
Closed-circuit television is excellent for teaching a large group of postgraduates. It is almost as good as having only one or two observers in the operating theatre, but for postgraduate courses it enables the surgeon to demonstrate his technique to a large audience and have free verbal exchange between the operating room and auditorium. Videotape prepared at the time can be replayed at leisure and raises more relevant questions. The only disadvantages are the cost of hiring and that operating is more difficult because the weight of the colour television camera makes the microscope clumsy in use.
It is generally thought that the use of 'teaching machines' would free the teacher to make better use of his time. This does not seem to be true, for each programme is very time-consuming to prepare and the end result is little more than an expensive textbook. There is nothing better than a good master-pupil relationship in education and the 'teaching machine' is a poor substitute. Departmental libraries are a necessary teaching aid; reference books, journals and expensive wellillustrated textbooks should be stocked as these are priced beyond most pockets.
Time and money are being spent by universities to develop audiovisual aid laboratories in the hope that part of the curriculum will be entirely replaced by those aids which the student may view in his leisure time without supervision. Experience in Newcastle suggests that students have little interest in these machines unless taking part in an experiment to show their value. General practitioners attending courses found these 'teaching machines' less valuable than clinical demonstrations and lectures. The machines need an instructor in constant attendance.
With the expected increased intake into our medical schools there is great pressure to introduce more audiovisual aids. Newcastle Medical School is to double its intake to 200 students a year in five years time and the problem is most likely to be solved by the formation of the University HMC with its 2500-3000 teaching beds and the appropriate increase of staff. Through the amalgamation of the ear, nose and throat departments of three hospitals we now have 7 consultants on the staff. It is hoped that the physical integration of the outpatient department within two to three years will contribute beneficially to undergraduate and postgraduate training.
There is an immense literature concerning audiovisual aids, written in unnecessarily psychological jargon, assessing their value and justifying their use. My overall impression is that a lot less time should be spent in assessing their value and that more teachers should incorporate those aids into their teaching which they think of value and have time to prepare.
Assessment of the product of the medical curriculum is inconclusive as no one can define the qualities of a good doctor in every sense, nor can one say that the present graduate is better or worse than that of previous generations. Some say that he has retained a greater amount of knowledge and others say it is a less useful sort of knowledge. These arguments are only of interest to the educational psychologists and should in no way influence our personal attitudes towards the type of medicine we expect our graduates to practise. Some students learn best by one method, others by another. Therefore every aid which it is feasible to provide should be made available. However, one cannot teach the art of historytaking and the management of patients by the use of audiovisual aids. A survey was carried out in 1970 to discover the extent of use of audiovisual aids in British medical schools. Full details of this study are being published (Riley 1972) . A few of the results from this survey will be given, followed by comments on some aspects of medical education which seem to present problems. Three points will be considered.
First, audiovisual aids should be regarded simply as tools to assist communication. They have no absolute power to improve education, and the success of any aid depends on its appropriateness to the subject being taught and on how well it is used.
The survey did not assess the effectiveness of aids, but only examined the extent of their use. A questionnaire was sent to each department of British medical schools, and there were over 500 replies. There were 13 replies from ear, nose and throat departments, and the number of these departments using various audiovisual aids was as follows: programmed instruction, 2; television, 0; sound recordings, 2; slide projection, 11; overhead projection, 2; film (with sound), 7; film (silent), 6; printed illustrations and graphic displays, 7; other aids, 2. Most departments were using more than one type of aid.
About 20% of all departments used television, but this included no ENT department; otherwise results were similar for ENT and other departments. In some disciplines, however, the difference was greater. In radiology, for example, the use of some aids was much higher; this might have been predicted from the nature of the subject, and perhaps underlines the point that the use of teaching aids must depend largely on the subject.
Secondly, there is often, in medical education, an over-emphasis on teaching, rather than on providing opportunities for learning. People learn best by doing rather than by seeing or hearing, by active rather than passive involvement; yet unfortunately, as student numbers increase, their role often becomes passive rather than active.
A medical student needs to learn (1) facts and understanding, (2) various skills, and (3) attitudes. Facts are still usually communicated by lectures, but the effectiveness of the lecture has not been fully assessed. What studies have been made are not, however, encouraging. McLeish (1968) tested a group of students immediately after a lecture and found that, although they were allowed to use any notes they had made, they retained only about 40% of the lecture. The study suggested that still less was retained a week later.
The use of illustrations (on the blackboard, with slides, or even film or television inserts) is well accepted and can be a great help, but it still does not actively involve the student. Merely televising lectures makes matters worse, as it is even harder to concentrate on them. It is often forgotten how much models can contribute. The complexities of the vocal cords and their surrounding cartilages, for example, may be grasped immediately if seen in three dimensions.
Skills can be either manual (such as using an otoscope) or mental (such as taking a history).
An initial demonstration is needed, but subsequently learning is only accomplished by practice. Unfortunately, as student numbers increase, clinical teaching in outpatient departments, in theatres or on wards often degenerates into 'mini-lectures'.
Models may also be used to practise techniques such as tracheal intubation, thus ensuring that unskilled initial efforts do not harm patients. Some departments have made videotape recordings of students taking histories or examining patients, thus permitting the student to go over his performance afterwards with his teacher (Anderson et al. 1970) .
The learning of attitudes, good or bad, comes chiefly from observation of others. Some feel that this aspect of medicine should be approached more actively. In Manchester the departments of general practice and psychiatry have both experimented in making videotape recordings of student actors portraying difficult ethical situations, which were used to start discussions and seem to have been very successful. Perhaps lectures have a role here, in provoking students to think.
Finally, students are often held back from more active involvement because they do not know the exact aims of the teaching programme. Surprisingly, these aims may not be obvious, especially in a complex subject like otorhinolaryngology on which a student can spend only a limited time. A clear definition is needed of the minimum that a student must know, and what he should be able to do, after completing his course.
Summary
(1) Audiovisual aids are only tools; their proper use lies in attempting to solve defined problems of communication.
(2) Present medical education perhaps places too much emphasis on teaching, rather than on providing facilities for learning. To learn effectively, students need to be as actively involved as possible. (3) Students need to know in some detail the objectives of each part of their education, so that they and their teachers can work together towards those objectives.
